-

The effecwimproved
marine wind forecasts on
wave forecasts from WAM

Laurence J. Wilson
Otilia Diaconu
Sept. 29, 2006

Meteorological Research Division




Outline

e MOS Marine wind forecasts

e Converting MOS winds to WAM grid

e Gridded wind verification for L. Erie

e Case example of WAM run with MOS winds
e Conclusions and next steps
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MOS marine wind equations

e Model Output Statistics (MOS)

— Accounts for biases in model forecasts

- Relates forecast directly to buoy obs
 Predictand: U, V, and scalar speed
e Predictors: winds and others from GEM regional
e All buoys on east, west coast and Great Lakes
e Equations valid for buoy level - worked best
e Dependent sample - 3 years; 2 years indep.

e Separate equations for each buoy, each forecast projection
0-48 h.

e Results:
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Buoy locations - East coast
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Buoy locations - West coast, Gt Lakes
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NUMBER OF TIMES SELECTED
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Legend

UV1200 -Wind speed. Surface level AT1000 -Temperature advection. 1000 hPa
RS SPOT -Fersistence term TX1200 -E-W temperature difference. Eta=1
WG1000 -Geostrofic wind. 1000 hPa ZA925  -Vorticity advection. 325 hPa
SUNFAC -Julian day AT1200 -Temperature advection. Eta=1
TL -Vertical temp. grad. TT(ETA=1)-TT850 VX925 -Meridianal wind. 925 hPa
UV1000 -Wind speed. 1000 hPa WG925 -Geostrophic wind. 925 hPa
ZA1000 -Vorticity advection. 1000 hPa UY 1000 -N-S merifional wind diff. 1000 hPa
GZ850 -Geopotential. 850 hPa LA1200 -Laplacian advection. Eta=1
VX1200 -E-W Merid. wind. Dif. Surface level GZ1000 -Geopotential. 1000 hPa
ZA1200 -Vorticity advection. Surface level WGS500 -Geostrofic wind. 500 hPa
UU1000 -Zonal component. 1000 hPa UV925 -Wind speed. 925 hPa
UY1200 - N-S Zonal wind. Dif. Surface level UG1000 -Geostrofic Zonal comp. 1000 hPa
VV700  -Meridional wind. 700 hPa AT925  -Temperature advection. 925 hPa
VV1000 -Meridional wind. 1000 hPa VG1000 -Meridianal geostrofic wind. 1000 hPa
UY1000 -N-S Zonal wind. Diff. 1000 hPa GY 1000 - N-S Geopot. Diff. 1000 hPa
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I
FREQUENCY OF PREDICTORS SELECTED

PARAMETER winmbu RUN 00 V_05

U component

0 Legend
UU12000 - Zonal wind. Surface level UX12000 - E-W Zonal wind diff. Surface level
RS SPOT- Persistence term VVO925 - Meridional wind. 925 hFa.

250 VV12000 - Meridional wind. Surface level DX12000 - E-W Wet bulb temp. diff. Efa=1
a VG1000 - Meridional geostrofic wind. 1000 hFa ~ ZA12000 - Vorticity advection. Surface level
[ GX1000 - E-W Geopotential diff. 1000 hPa SUNFAC - Julian day
E 200 UY 12000 - N-S Zonal wind diff. Eta=1 DI12000 - Divergence. Surface level
ﬁ V1000 - Mendional wind. 1000 hFa UG925 - Geostrofic zonal wind. 925 hFa
: VG925 - Meridional geostrofic wind. 925 hPa UV12000 - Wind speed. Surface level
E 10 GY1000 - N-S Geopot. diff. 1000 hPa WGB50 - Geostrofic wind. 850 hPa
- UG1000 - Geostrofic Zonal Comp 1000 hFPa LA12000 - Laplacian advection. Eta=1
E VY 12000 -N-S Meridional wind diff. Surface level ~ AT1000 - Temperature advection. 1000 hPa
% VX12000 - E-W Merid. wind. Dif. Surface level WG1000 - Geostrofic wind. 1000 hPa
/M 100 TX12000 - E-W temperature difference. Eta=1 TY12000 - N-S Temperature diff. Eta = 1
% UU925 - Zonal wind. 925 hPa DY12000 - N-S Wet bulb temp. diff. Eta=1
= ZA1000 - Vorticity advection. 1000 hPa UU1000 - Zonal component. 1000 hPa

50
Bl rozl
B oz
0

S £2888K 888 BR 88 B 0 B R EREE
5“3“‘55?’?E’EE‘;EH:“&E}EH%::‘EEHF“HQEE
5 2 5~ 5 SRR SN SR & 5 A8 3 A 5 3% 2 B A

PREDICTOR



I
FREQUENCY OF PREDICTORS SELECTED

PARAMETER wnomév RUN 00V _05

V component

0 Legend
VV12000 - Meridional wind. Surface level UU1000 - Zonal wind. 1000 hPa
RS SPOT- Persistence term UG925 - Zonal geostrofic wind. 925 hPa.
250 UG1000 - Geostrofic zonal wind. 1000 hPa ZA12000 - Vorticity advection. Eta =1
a GY1000 - N-S Geopot. diff. 1000 hPa ZA1000 - Vorticity advection. 1000 hPa
[ VX12000 - E-W. Diff. merid. wind. Surface level DX12000 - E-W Wet bulb temperature diff. Eta=1
E 200 DI12000 - Divergence. Surface level TY12000 - N-S Temperature diff. Surface level
= UU12000 - Zonal wind. Surface level TX12000 - E-W Temperature diff. Surface level
: VG1000 - Merdional geostrofic wind. 1000 hFa VG925 - Meridional geostrofic wind. 925 hFPa
E 0 LA12000 - Laplacian temperature advection. Eta=1 SUNFAC - Julian day
- LA1000 - Laplacian temp. advection. 1000 hPa ~ DY 12000 - N-S Wet bulb temp. diff. Surface level
E UV12000 - Wind speed. Surface level VV925 - Meridional wind. 925 hPa
% VY 12000 - N-S Merid. wind. Dif. Surface level WG1000 - Geostrofic wind. 1000 hPa
M 100 GX1000 - E-W Geopotential difference. 1000 hPa UY12000 - N-S Zonal wind diff. Eta = 1
% AT1000 - Temperature advection. 1000 hPa UX12000 - E-W Zonal wind diff. Eta=1
g UU925 - Zonal wind. 925 hPa
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UMOS-A versus RGEM - standard level
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BIAS(mvs)

MAE(mys)

UMOS-A versus RGEM - standard level

Lakes — all buoys
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Conversion to WAM grid - L. Erie

-Apply equations for all 4
buoys at each gridpt

-> 4 estimates of speed, U,V
at each point

-final estimate is weighted avg
of 4 estimates

-weights are inverse distance
squared.

LIST
Mivesn:  Omb - Etgquette: WERA5005 - [ntervalle: [50,100,150,200,250,...]*% 1.0e+00 (ki)

Champ valide 00:00Z le 03 fevrier 2006

=
83" 82’ 81’ 80" 79°
43“ | 1 | Il | 43“
L fasiar AS5132 260000000000
a2 - 42
| | | | I
83 g 81" an® 79°
300
450
400
350
300
250
200
150
100
50
2
i+l

l * Environment Environnement
Canada Canada



Results of WAM for L. Erie

 Winds verified over 3 months

* Preliminary - 5 day run of WAM
- Case example
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I
Bias and RMSE, MOS vs GEM, 3 months

BIAS(m/s)

RMSE(m/s)

10/3/2006

i

Environment
Canada

5 T T T T T T T

BIAS and RMSE : PERIODE = 20050901-20051130 PARAMETER = UV

2 T T T T T T T
1.5 -1
1k i
l l_ ‘ ‘ ‘ J |
0 - —
05 I | i 1 | 1 1 | |
0 6 12 18 24 30 36 42 48
Time lag(h)

0 6 12 18 24 30 36 42 48
Time lag(h)
s UMOS mm DM

i+l
Environnement

Canada



Case - 24 h forecast, 00 Aug 26, 06
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24 h Forecast Wind Speed - 00 Aug 26, 06

R
Y (Module du went)
Mivean:  0mb - Edquerte: WANMASERD - Intervalle: 1* 1 .0e+00 noends 10
8
]
UMOS
4
2
]
Prevision 24 heures valide 00:00Z e 26 aout 2006
I [ Actual Wind bodulns)
Mivean: 0 mb - Edguerte: RI005WMI_ERI - Intervalle: 1 * 1 .0e+00 mfs
20
18
12 GEM
8
4
0
Prevision 24 hevres valide 00:002 le 26 aout 2006

10/3/2006 Page 15

: ; i+l
l * Environment Environnement
Canada Canada



Wind/wave timeseries - buoy 45005

WAM results. Direct Model and UMOS gridded against Observations. Buoy 45005 - 20060825
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Wind/wave timeseries - buoy 45132

WAM results. Direct Model and UMOS gridded against Observations. Buoy 45132 - 20060825
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Conclusions and next steps

e Conclusions:

- Significant differences sometimes in waves from
MOS compared to model

- Improved winds not necessarily lead to
Improved waves

* Next steps:

- Complete tests of WAM with MOS winds for E
and W coasts

- Assessment on sufficiently large dataset
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